Mechanistic Studies of Proton-Coupled Electron Transfer in a Calorimetry Cell.
Mechanistic studies of proton-coupled electron-transfer (PCET) reactions in proteins are complicated by the challenge of following proton transfer (PT) in these large molecules. Herein we describe the use of isothermal titration calorimetry (ITC) to establish proton involvement in protein redox reactions and the identity of PT sites. We validate this approach with three variants of a heme protein cytochrome c (cyt c) and show that the method yields a wealth of thermodynamic information that is important for characterizing PCET reactions, including reduction potentials, redox-dependent p Ka values, and reaction enthalpies for both electron-transfer (ET) and PT steps. We anticipate that this facile and label-free ITC approach will find widespread applications in studies of other redox proteins and enhance our knowledge of PCET reaction mechanisms.